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The  thrust  of  this  three-year  program  has  been  to  exploit  quantum 
confined  Stark  effect  (QCSE)  in  multiquantum  well  (MQW)  structures  for 
novel  optoelectronic  devices.  During  the  comse  of  this  program  a  number  of 
device  concepts  were  implemented.  We  will  briefly  summarize  the  key  findings 
of  these  implementations: 

i)  Voltage  Tunable  MQW  Filter  Using  Schottky  Gratings: 

In  this  device  an  electron  beam  written  Schottky  grating  is  used  to 
create  a  high  speed  modification  in  the  optical  period  in  a  distributed  feedback 
filter.  When  an  electric  field  is  applied,  QCSE  causes  a  modification  of  the 
refractive  index.  This  concept  can  be  exploited  for  creating  a  timable  optical 
filter.  We  were  successfully  able  to  implement  this  concept  and  several 
devices  were  fabricated.  Filter  tunability  was  demonstrated. 

The  device  structure  is  grown  by  MBE  on  an  n+  GaAs  substrate.  A 
Schottky  metal  consisting  of  250A  titanium  and  lOOOA  gold  is  deposited  on 
the  AlGaAs  cap  layer.  This  metal  constitutes  a  128  period  grating  with  a  0.36 

micron  pitch  and  individual  finger  length  of  5pm.  It  is  formed  by  standard 

electron  beam  lithography  and  liftoff  techniques.  A  3pm  wide  ridge  wavegmde 
is  optically  defined  to  pass  under  and  perpendiaalar  to  the  Schottky  grating.  A 
0.7pm  thick  plasma-enhanced  chemical  vapor  deposition  (PECVD)  of  Si02  is 
then  done  to  both  passivate  the  waveguide  between  grating  fingers  and  protect 
the  surface.  Contact  holes  to  the  Schottky  grating  strips  are  then  opened  up 
using  RTF,  and  a  thick  interconnect  layer  of  Ti/Al/Ti/Au  makes  the  probing  pad 

for  the  Schottky  contact.  The  waveguide  is  then  cleaved  to  400pm  length  for 
optical  measurements.  The  diode  characteristics  of  the  device  were  first 
measured  and  exhibit  a  forward  t\im  on  voltage  of  1.5V  and  reverse  break 
down  voltage  of  -16V.  Photoluminescence  data  showed  the  heavy-hole 
excitonic  peak  of  the  wells  to  be  at  845  nm.  By  the  application  of -2V  bias  cm 
this  MQW-DBR  waveguide,  we  were  able  to  shift  the  Bragg  resonance  by  8A, 
thus  demonstrating  an  integrable  tunable  filter.  Through  more  exacting 
optimization,  lithography  calibration  and  longer  written  grating  fields,  devices 
with  greater  tunability,  narrower  bandpassing,  and  stronger  filtering  may  be 
obtained. 

ii)  Optical  Header  Recognition  for  Lightwave  Networks: 

QCSE  is  used  in  this  architecture  to  provide  a  real  time  programmable 
transparency  for  header  matching  to  a  local  address.  The  header  contains  the 
digital  code  for  the  node  where  a  packet  is  to  be  routed.  A  simple  optical 
comparison  scheme  was  implemented  to  generate  a  signal  which  is  a  measure 
of  the  match  between  the  header  and  the  local  address.  A  high  spe^  circmtiy 
is  used  to  create  the  programmable  transparency  and  the  final  decision.  We 
have  been  able  to  show  that  this  scheme  has  an  excellent  potential  to  provide 
header  recognition  up  to  10  Gbps  for  headers  contaimng  8  bits. 

For  the  iGb/s  implementation,  the  8  bit  word  in  a  NRZ  format  was  used. 
To  generate  a  programmable  optical  data  stream  at  that  rate,  an  HP80000 
data  generator  unit  was  used  that  could  produce  two  independently 
programmable  signals  which  could  significantly  drive  two  PIN  MQW 
GaAs/AlGaAs  modulators  synchronously.  Continuous  wave  light  from  a 
commercial  diode  laser  was  focused  through  the  first  modulator  which  created 
the  test  data  streams,  as  in  a  transmitting  station.  The  optic^  data  were  then 
collected  and  refocused  through  the  second  modulator  whose  time-va^ung^ 
transmittance  represented  the  stored  address  of  a  receiving  station.  The  light 
is  then  finally  collected  and  focused  into  a  picosecond  detector  for  analysis. 


